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TRANSDUCTIONAL ANALYSIS OF MOAOPHASIC TYPES OF SALMOLELLA
(Report by Tetsuo Iino and Joshua Lodorborg*)

The specificity of flagollarjﬂ);éntigen in Sslmonells 1s
controlled by twe distinct¥i¢ loci, phese~l by Rb and phase—2
by I_Ig. Which one is manifested in a given cloue depends on the
phese determinant at the EZ locus, That is, the slteraatioun of
gg state leads to the alternative expression, whieh hss been
known g phase variation of H-antigen (the Anmmal Report, 1956).
Some Selmonells strains do not express two pheses but only
one. Those strains sre called monophasio-l or ~2 strains depending
on their fixed phase, either phase~1 or phnse~2 respectively.
Three additionnl groups of the genes which sre iuvolved in the
produetioa of H antigen were disclosed by traneductionsl anslysis
of the monophesic strains.
S. gbortus-equi CDC-26 19 stadble in phnse—2, enx-type.
A rere slternative phase can occasionslly be obtained by anti-
serum selection, resulting in S'equally stable phase-l (a).
frensductions were carried out from enx~phase of 0DC-26 to i-phsse
of a diphssic strain of S, typhimurium, ™2 i:l.,2 (such transduction
is designated CDC-26 (a)tenx ~x TM2 1:1.2), Among 65 trausductiomsl
clones which had been selected on semisclid nutrient gelatine-agar
media (HGA), 4 expressed dip“anic a:1.2 type, 42 diphesic 1:enx and

19 monophesioc-2 enx which carry a hidden Hyl, Thus, when » 18
transduced wfreeticn of the transducticnal clonas hecoug-menephasi-e:

* Department of Genetics, University of Wisconsin, Mesdison,

wi'o’ U. 8¢ A.



the resulting transductions remain diphesic, wheress when eax

is trensduced a fraction of the transductionsl clones become
monophssic., By anti~enx selection, i-phsse cultures were
obtained from the monophssic enx-transductionsl clongs. The
i-phage cultures obtained sre 2180 monophnsic. The stabilizstion
of the H, stete in S. abortime-equi is therefore caused byfa
factofr :hich is linked to Hp. The factol will be given a symbol

W,

S. typhimurium SW1061 is a monophasic~2 mutant of s diphssic
strain ™2 1:1.,2, The culture rescts to anti-l.2 serum but not to
anti-i serum, However, the strain frequently produces nomnmotile
H-negative (non-flagellsr) subclones, which in turn revert
to motile cells with 1,2 antigen in succeasive cultures.

From the trasnsduction, diphssic S._ sbony CDC~103 b:gnx ~—x
SW1061, nonopbha.uio-z enx, diphasic 1:1.2 and a small mumber

of 1:1.2 types wers obtained., The chsnge from the monophasic
type to diphasic types was always coupled with the loss of the
ability to oscillate between motile »nd non-motile types.
Thekse results sre consistent with the following explansation,
In 5W1061, E,! 1 tnactive; on the other hand H, *2 changes its

-~

state as in ususl diphasic strains, Consequently, when H, is

active,phase-2 antigen, 1.2, is produced, =ud when B, changes
to inactive, that is both Hy and X, are imesctive, the cell



cannot
Mxnident produce E sntigen snd become non-motile. The production

of diphasic ¥ 1:1.2 type suggests that the inactivation of -H-l is
not csused by sn intrinsic change of By itsclf but by =n inhibition
of 1ts function by = gene linked to gl. The link:ge and the
recombination between H, and H)-tahtitiaxactivity coatroller were
confirmed on g‘la;+ (1inked to _F_!_]__) transductions from SW1061 ~-x

S. heidelberg Fla,  ril.2, from which monophasio-2 ~{1):1.2 and
diphasic it1.2 as well as diphasic r:1.2 were obtasined,

The g_l_-activity countroller is designeted _A‘_hlﬁ. A_l_l;" was discoverdd
in two other monophssio-2 strains of S, tn;umrium _» SW629 and
SH547, A?.l of three _.Agl'" ere non#sllelic aud linked teo H; and El_.gl.
The pli;::; type of gene, .A__l;z". which inhibites the function of

H, was disclosed on four monophasic-l strains of §, imurium .

W A1l of them sre linked to H,. Both A__t;l and

&2 sre phase specific btut are not concerned with the specificity

of antigen types, which are determined exclusively by gl and Ho,
(the detail will be reported in )}



